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LETTERS THE EDITOR
Doppler Echocardiography in
Constrictive Pericarditis
Oh et al . (1) have advanced our understanding of the role of Doppler
tracings in diagnosing constrictive pericarditis . They may have addi-
tional information to illuminate a constant physiologic question in
constriction : the scarcity of pulsus paradoxus compared with its near
ubiquity in cardiac tamponade . In constriction, any significant inspira-
tory decrease in systolic arterial pressure is often ascribed to the
presence of concomitant residual fluid, especially in effusive-
constrictive forms (2), or to accompanying diseases, notably obstruc-
tive lung disease. The authors report four patients with inspiratory
decrease in systolic pressure of 12 to 25 nim Hg. Because eight of their
patients had or had had cardiac tamponade, and one had obstructive
lung disease, how many of their patients with pulsus paradoxus could
not he explained by these other factors; that is, how many had only
pericardial constriction? These questions are meant for amplification
(i .e ., for any further light on the "mystery" of pulsus in pure c^nstric-
tion) and not in criticism of an excellent investigation .
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Reply
Although many explanations have been proposed (1-4), pulsus para-
doxus has been attributed to a discrepant inspiratory decline in
pulmonary vein and left atrial pressures (5). The pressure decline in
the pulmonary vein, which is in the intrathoracic cavity, parallels
intrapleural pressure change, whereas the pressure decline in the left
atrium, which is within the pericardial cavity with increased pressure,
is less than intrathoracic pressure changes . This results in a decrease in
driving pressure gradient from pulmonary vein to the left atrium
during inspiration that in turn decreases left ventricular stroke volume
.
The decrease in the inspiratory left ventricular filling gradient is readily
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detected by Doppler echocardiography as decreased mitral inflow
velocities or decreased diastolic forward flow velocity of the pulmonary
vein, or both, during inspiration
. These are the typical Doppler
characteristics of cardiac lamponade
. Curiously, however, the same
mitral inflow and pulmonary venous flow velocity changes with respi-
ration are present in patients with constrictive pericarditis, although
pulsus paradoxus is not as common in constriction as in cardiac
tamponade
. There has to be a different physiologic mechanism to
explain the scarcity of pulsus paradoxus in constriction with a similar
respiratory variation in left ventricular filling
. Spodick raised the
interesting possibility that the four patients with pulsus paradoxus in
)ur study of constrictive pericarditis (6) may have had effusive
constrictive pericarditis or chronic obstructive lung disease
. However,
only one of eight patients with pericardial effusion was found to have
pulsus paradoxus, and no pulsus paradoxus was recorded in one
patient with chronic obstructive lung disease
. The different prevalence
of pulsus paradoxus may be related to the fact that the depth of
respiration is greater in patients with tamponade because they are in
more acute distress than patients with constriction, and respiratory
variation in left ventricular filling (hence, mitral inflow velocity) is
more sensitive than changes in left ventricular output to phasic
changes in driving pressure . Preliminary data from an animal model
indicate that pulsus paradoxus occurs as pulmonary venous pressure
becomes lower than systemic venous pressure (C
. Appleton, personal
communication)
. Further hemodynamic and Doppler echocardio-
graphic observation and investigation will lead to clarification of this
interesting phenomenon in the near future .
JAE K. OI-1, MD
A
. JAMIL TAJIK, MD
Division of Cardiora cular Diseases and htternal AJrdiciae
Alapo Clinic
200 First Street SIV
Rochester; Minnesota 5590.5
References
I . Dornhorst AC. Howard P, Leathart GL . Pulsus paradoxus. Lancet 1952 :262
:74h-8.
2
. Katz LN, Gauchat 11W . Observations on pulsus paradoxus (with special reference to
pericardial effusions) : II . Experimental . Ateh Intern Med 1924:33 :371_93 .
3. Sharp JT, Buttnell IL
. Holland JF, Griffith GT . Greene DG . Hemodynamics during induced
cardiac tamponade in man
. Am J Med l%it29:o40-h.
4. Shahetai R, Fowler NO, Fenton JC
. Masangkay M . Pulsus paradoxus . J ('tin Invest
l9h5;44:1882-98 .
5
. Golinko RJ, Kaplan N . Rudolph AM . The
mechanism of pulsus paradoxus during acute
pericardial tamponade . J Clin Invest 1953 :42: 2_49-57 .
h. Oh JK
. Hatle LK. Seward J B . e t al. Diagnostic role of Doppler echocardiography in
constrictive pericarditis
. J Am Coll Cardiol 1994 :23:154-52 .
11715 1097 1941700
